UV-Vis-Spectroscopy: A quartz cuvette with an optical path length of 10 mm was used for absorption and photoluminescence experiments. UV-Vis absorption spectra were obtained with a PerkinElmer Lambda 25 spectrometer in a two-beam set-up. Diffuse reflectance spectra were obtained using a Agilent Cary 5000 UV-Vis-NIR spectrometer with an integration sphere. Photoluminescence spectra were obtained with a Horiba Fluoromax-4 spectrometer.
obtained with a Horiba Fluoromax-4 spectrometer.
Fourier-transform infrared spectroscopy:
The FTIR spectrum was collected on a Varian 660 infrared spectrometer with an attenuated total reflection sampling technique. The set-up was purged with nitrogen for 1 h. 32 scans were used to collect the spectrum.
Nuclear magnetic resonance spectroscopy: Liquid state NMR experiments were conducted on a Bruker AVANCEIII HD 600 MHz spectrometer. Solid state CPMAS NMR was conducted on a Bruker AVANCE 400 MHz spectrometer. The spinning frequencies were 10 kHz and 13 kHz for carbon and nitrogen, respectively. Nitromethane and DMSO were used as references for 15N and 13C NMR spectra.
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Gas adsorption: The Brunauer-Emmett-Teller (BET) surface area was obtained by nitrogen sorption experiments using a Quantachrome Autosorb Automated Gas Sorption System at 77 K.
Thermogravimetric Analysis: TGA measurements were carried out on an NETZSCH-Gerätebau GmbH TGA 209 F1 under constant air or nitrogen flow (25 ml/min) using 10 mg of the freeze dried sample in an open crucible.
Electron microscopy: TEM measurements were carried out on a JEOL JEM 2200 FS (field emission transmission electron microscope, with an in-column energy filter) operating at 200 kV, equipped with two CEOS Cs correctors for TEM and STEM modes (CETCOR, CESCOR), a high-angle annular dark-field (HAADF) detector and a Gatan 4K UltraScan 1000 camera. SEM images were collected with an FEI Quanta scanning electron microscope with a field emitter at 2.5 kV.
X-Ray photoelectron spectroscopy: For the XPS measurements, the PTI was deposited on a silicon wafer covered with Au. XPS measurements were carried out using a high-resolution 2D delay line detector. A monochromatic Al K α x-ray source (photon energy 1486.6 eV; anode operating at 15 kV) was used as incident radiation. XPS spectra were recorded in fixed transmission mode. Survey scans were collected from 0 to 1200 eV with a pass energy of 20 eV, resulting in an overall energy resolution better than 0.4 eV. Charging effects were compensated by using a flood gun. The binding energies were calibrated based on the graphidic carbon 1 s peak at 284.8 eV. 1 The binding energy scale was calibrated with the Au 4f 7/2 peak at 84.0 eV.
X-Ray diffraction:
Powder X-Ray diffraction measurements were carried out on a Philips X'Perts PRO MPD diffractometer with monochromatic X-Ray radiation from a copper anode with a wavelength of 1.54 A (CuKα). The samples were dispersed in water, drop casted and dried on a 〈911〉 or 〈711〉 silicon wafer.
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Figure S1
Scheme of the experimental set-up (without heating mantle). From left to right:
Ag/AgCl/KCl reference electrode, Pt counter electrode, Pt working electrode.
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Figure S2
To the set-up shown in figure S1 2 mL of 10 mg/mL terephthalic acid in 0.1 M aqueous NaOH were added and aliquots were taken after 0, 10, 30, 60 and 90 min. An increasing intensity at the emission maximum of 2-hydroxyterephthalic acid can be observed. Hence, it is concluded that hydroxyl radicals are formed in this set-up. 
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Figure S10
The equilibrium of adsorption and desorption processes is reached after 60 min. The black squares indicate the measuring points and the red curve is an exponential fit.
Figure S11
Intensity of the lamp used in the photocatalytic degradation experiments (without water filter applied).
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Figure S12
UV-Vis spectra of the supernatant obtained after centrifugation of the aliquots and filtering using a hydrophilic syringe filter. a) pH 7 w/o catalyst, b) pH 7 cycle 1, c) pH 7 cycle 2, d) pH 7 S11 cycle 3, e) pH 3 w/o catalyst, f) pH 3, g) pH 11 w/o catalyst, h) pH 11, i) pH 7 t-BuOH, j) pH 7 pBenzoquinone and k) pH 7 EDTA-2Na.
